Predictive validity of endpoints used in electrophysiological modelling of migraine in the trigeminovascular system.
The trigeminovascular system has a pivotal role in the pathomechanism of migraine. The aim of the present study was to further develop existing models of migraine making them more suitable for testing the effects of compounds with presumed antimigraine activity in anaesthetised rats. Simultaneous recording of ongoing activity of spontaneously active neurons in the trigeminocervical complex as well as their discharges evoked by electrical stimulation of the dura mater via activation of A- and C-sensory fibres were carried out. Effects of sumatriptan, propranolol and topiramate were evaluated prior to and after application of a mixture containing inflammatory mediators on the dura. Propranolol (10 mg/kg s.c) and topiramate (30 mg/kg s.c.) resulted in a tendency to decrease the level of both spontaneous and evoked activity, while sumatriptan (1 mg/kg s.c.) did not exhibit any effect on recorded parameters. Application of an inflammatory soup to the dura mater boosted up spontaneous activity, which could be significantly attenuated by propranolol and topiramate but not by sumatriptan. In addition, all compounds prevented the delayed increase of spontaneous firing. In contrast to the ongoing activity, evoked responses were not augmented by inflammatory mediators. Nevertheless, inhibitory effect of propranolol and topiramate was evident when considering A- or C-fibre responses. Findings do not support the view that electrically evoked responses are useful for the measurement of trigeminal sensitization. It is proposed however, that inhibition of enhanced firing (immediate and/or delayed) evoked by inflammatory mediators as an endpoint have higher predictive validity regarding the clinical effectiveness of compounds.